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[ Note : Names, addresses, Company names and brand names are translated 
in the most common manner. Japanese Language does not have singular or 
plural words unless otherwise specified with numeral prefix ^or general form 
of plurality suffix. Translator's note.] 

Description of the invention 

1. Name of the invention 

Device used in lighting and displays 

2. Claims of the invention 

(1) Device used in lighting and displays, characterized by the fact that it is 
formed from a fluorescent lamp etc, linear type light source and a cover for 
the above light source. That cover has a box body where at least on two or 
more surfaces a sheet shaped transparent material is adhered. This sheet 
shaped transparent material is formed from continuous microprisms used in 
order to transport the light from the above described light source. 

(2) Device used in lighting and displays according to the above described claim 
(1) of the present invention characterized by the fact that the longitudinal 
direction of the above described linear light source is positioned so that it 
forms an almost perpendicular angle relative to the folding direction of the 
vertical angle of the microprisms of the sheet shaped transparent type 
material. 

(3) Device used in lighting and displays according to the above described claim 
(1) of the present invention characterized by the fact that the above described 
sheet shaped transparent material is formed from the side that has the 
microprisms and the opposite side that has a flat surface, and the vertical 
angle surface is directed towards the outer direction of the lighting or display 
device so that the light beam enters through the flat surface. 



transparent materia: i:, positioned ^ • that the angle termed between the 
folding line of the vertical angle of its microprisms and the longitudinal 
direction of the light generating body, is almost perpendicular, and the surface 

of the vertical ancle is adhered in the direction of the different li^htine: sides. 
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(5) Device used in lighting and displays according to the above described claim 
(1) of the present invention characterized by the fact that the in order to 
obtain a homogeneous lighting distribution, the linear light source is covered 
by a cover. 

(6) Device used in lighting and displays according to the above described claim 
il) of the present invention characterized by the fact that the on the outer 
surface of the sheet type transparent material a light diffusive material that 
performs the display, is placed. 

3. Detailed description of the invention 

Technological sphere of application 

The present invention is an invention about a device used in lighting and 
display that has a light generating surface that can be used in advertising etc.. 

Previous technology 

In the case of the used according to the previous technology devices used in 
lighting and display application where a specific surface is illuminated, for 
example as it is shown in Figure 6, usually it has a structure that is formed 
from a diffusive plate (11), that is formed from a light diffusing material, a 
complex number of fluorescent light lamps (12) in order to illuminate the 
diffusive plate (11), and a frame (13) inserted between the above described 
diffusive plate (11) and the above described fluorescent light lamp (12). 
However, in the case of such a device, in order to maintain the brightness of 
the diffusive plate (11) that is the light generating surface, homogeneous, it is 
necessary that the distance between the diffusive plate (11) and the fluorescent 
light lamp (12), is large. As a result from that, there is the drawback that the 
thickness of the device is increased. Also, when the distance between the the 
diffusive plate (11) and the fluorescent light lamp (12), becomes larger than 
necessary, the amount of light generated from the diffusive plate (11) is 
decreased and in order to alleviate that problem, it is necessary to increase the 
number of the fluorescent light lamps (12). By that, the structure of the device 
becomes complex and the weight is also increased and also the power 
consumption is increased. 

^urh liehf"inr r nr»d di^rlnv dnvire^ obtained nrrordinp - to tho previous 



■ — - i i- ... . .... .4 . . . j ^ t i : J 

r'.ilL'il liltTV lIIC UiL'U til UUiuUUi ci u. \ i i :^ CTu C U I iclFilp^, l i "l L 1 F l: cU*C l u C idFgC 

drawback points that the amount of time needed for the mounting is large 
and b ecause of that the industrial feasibility properties become poor. Because 

tht- number of the fluorescent li^ht lamps is hi^h, the c;>st also becomes hk;h, 
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and the the numbers of changes of the fluorescent light lamps also is 
increased, and also the power consumption is large. Also, in the case when it 
is used in the field of observation for photographic films application, there is 
a part that has the fluorescent light lamps and a part that does not, and 
because of that it is possible to generate nonhomogeneous brightness on the 
diffusion plate of the light generating surface, and when the film is viewed 
this creates large losses. Also, because the thickness of the device is large, it is 
not possible to be used in applications that are required for specialized 
viewing equipment etc.. 

Problem points solved by the present invention 

The goal of the present invention is in order to solve the drawbacks related to 
the lighting and display devices used according to the previous technology, to 
suggest a device used in lighting and display, that has a light generating 
surface where there is no inhomogeneousness in the brightness, it is thin 
and light weight, and also the power consumption is small. 

Measures in order to solve the problems 

The device used in lighting and displays, according to the present invention 
has a structure characterized by the fact that it is formed from a fluorescent 
lamp etc., linear type light source and a cover for the above light source, that 
is a box body where at least on two or more surfaces sheet shaped transparent 
material is adhered. This sheet shaped transparent material is formed from 
continuous microprisms used in order to transport the light from the above 
described light source. 

Practical Example 

Here below, a practical example according to the present invention will be 
explained based on the diagrams. Figure 1 represents a diagram of the lighting 
and display device appropriate according to the present invention in its 
disassembled state. 

The sheet shape transparent material (1) can be made of transparent resin 
material, and one surface is a flat surface (la) and the other surface is the 
prism surface (lb) where prisms are ordered continuously. The diffusive plate 
(2) is made of light diffusion material that has milk white color and this 
becomes the light generating surface, and depending on the requirements it 

•"'Tlt-vmv p. \ r< • i4 .» matvnai mat has a rvrWvfinn n >»»rriritMv .mil tnat 
sufficiently reflects the light from the light source (3). For example, it can be 
made from a resin sheet with adhered on it aluminium vapors. The frame (5) 

nn be made of a material that does not transmit light, for example, it can be 
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made from an iron plate etc.. The surface that is in contact with the sheet type 
transparent material (1) becomes white in color. 

Figure 2 represents a sectional view of a lighting device where he present 
invention has been appropriately used. Regarding the sheet material (1), the 
prism surface (lb) is contacted with the diffusive plate (2) and the frame (5) 
and a mounted (assembled) box body is formed and the light source (3) is 
covered. As the mounting (assembling) method, the method where a double 
sided adhesive tape is used, the method where it is thermally melted and 
adhered, etc., different types of methods can be considered. However, it is 
important that it is an assembly method that does not cover the prism surface 
(lb). On the outer surface of the sheet shaped transparent material (1) the 
reflective plate (4) is attached on the outside of the assembled surface. The 
light source (3) is mounted so that the folding line of the vertical angie of the 
prisms of the width of the sheet shaped transparent material (1) and the 
longitudinal direction of the light source (3), form almost a straight angle. On 
the opposing far position relative to the light source (3), the reflective plate (4) 
is mounted. 

After that, the action according to the practical example of the present 
invention, is shown. 

« 

Regarding the light that is generated by the light source (3), first , one part of it 
passes through the flat surface of the sheet shaped transparent material in the 
state as it is and the remaining part is reflected, and finally it is reflected by 
the reflecting plate (4). Also, inside the device, the reflection and the 
transmittance are repeated. As a result from that, the light that is transmitted 
from the sheet shaped transparent material (1) does not depend on its 
position and it becomes almost homogeneous. And then, this light passes 
through the diffusive plate (2) and by that it is diffused, and it becomes a light 
generating surface that homogeneously generates light. Regarding the light 
that is transmitted from the surface of the sheet shaped transparent material 
(1) that is outside of the diffusion plate (2), it is reflected by the frame (5) 
which inner surface has a white color and again it is directed towards the 
inner part of the device. 

By this action, it is difficult for the light that has passed through a surface 
other than the diffusion plate (2), to be diffused in the state as it is to the 
outside, and by that it is possible to increase the amount of light that is 
generated from the diffusion plate (2). 



. .ate i... r. a. -5 omv one surrace. u is rossiDte to make ni.n»Tt,iK vvnere roritvmv 
plates with two and more surfaces are mounted, and a large number of light 
generating surfaces is obtained. Also, it is a good option if the inner surface of 
the frame (5) is not white, but instead a reflective mirror is used. As tbe lio-ht 
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source, without using linear light sources like fluorescent light lamps etc., if a 
complex number of point type light sources like a white thermal lamp, are 
used, it is easy for these to become a source of brightness inhomogeneousness, 
and by the heat that is generated from the point type light sources, different 
losses are generated because of the change in shape etc., of the sheet shaped 
transparent material (1), and because of that it is good if a linear type of light 
source is used. Regarding the linear type light source, it is not limited only to 
a fluorescent light lamp, but also neon tubes, linear shaped white thermal 
lamps etc., can be considered. 

Also, as it is shown in Figure 3, on the side that is close to the frame (5) that is 
limiting the width of the light source (3), a reflective plate (6) is fixed, which 
shape of the sectional surface is close to the parabola line shape. And by the 
fixing of another reflecting plate (7) that has the same shape as the reflective 
plate (6) and is positioned in a position opposite to it, the light that is 
generated from the light source (3) is passed through the sheet shaped 
transparent material (1) with a good efficiency. As a result from that it is 
possible to increase the amount of the light generated from the reflective 
plate (2). Moreover, in the case when it is necessary to further increase the 
amount of light, it is also a good option to place a linear light source in front 
of the other reflective plate (7). 

According to each of the above described practical examples, the sheet type 
transparent material (1) is glued on the total surface of the outside surface 
where the reflective plate (4) is glued. However, in the case when as the light 
source (3) a source with a sufficiently small length is used, and the thickness 
of the device used in lighting and displays is sufficiently small, the surface 
where the sheet type transparent material (1) is glued can be practically glued 
only on the surface of the reflective plate (2) and the opposite to that surface 
of the frame (5), and there would be no problems. The sheet shaped 
transparent material (1) is not limited to a resin material, and it is also 
possible that it is made of transparent glass etc., materials. 

After that, an explanation is given regarding a source where the 
inhomogeneousnesses in he brightness are still smaller and also where the 
amount of light on the light generating surface is further increased. This 
explanation is given by using the diagrams in Figure 4 and Figure 5. If the 
distribution of the amount of light from the fluorescent light lamp is 
described, it is bright in the center, and on both sides the amount of light is 

■"'nrroiqoi'l f^ic Vtprnnn^q n ro^qnn for f h n crr>npr-»f inn ' n nrp PC"Pri Pi H 

airectiorb, in thib ^tate mere a uirgc amount 01 hgiu tnai i^ nui 
advantageously and effectively used in the case of the device used in lighting 
and displays, according to the present invention. As measures in order to 

:nv:r;Hv on the above described two drawback mints. ^ it is sh<nvr: in Fkrure 
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4, a cover (9) is attached in the longitudinal direction of the fluorescent light 
lamp (10). This cover (9) has the radiation opening (8) that has a narrow 
center part and a it is widened on both ends. By doing that, the difference 
between the amount of light from the center part and both end parts of the 
fluorescent light lamp (1) is eliminated, and then, the light that is irradiated 
in the directions of 360 degrees can be focused in the desired direction. By that, 
there is the advantage that it is possible to increase the amount of light. 
Figure 5 is also similar to Figure 4, however, it is a case where the shape of 
the cover (9) is simply formed as two openings (8) are positioned in the 
direction parallel to the axis line. 

Results from the present invention 

As in the above described, according to the present invention, it is a device 
where instead of the complex number of of light sources used according to the 
past technology, only one or two can be used, and consequently, it is possible 
to decrease the power consumption and also to make the device thin and 
light weight. Also, by the action of the prisms, there is the result that it is 
possible to reduce the inhomogeneities in the brightness of the light 
generating surface. 

Then, by using linear type light sources, it is possible to further reduce the 
inhomogeneities in the brightness of the light generating surface, and it is 
possible to avoid the effect of the heat generated by the light sources. 

If the present invention is appropriately used in outdoor advertisement 
applications, it is said that there are the advantages that because it is a light 
weight device, the installation work becomes easy, and because it has a thin 
shape, it does not take up much space for the assembly, and also, because the 
number of the fluorescent light lamps is small, the power consumption is 
small Also, in the case when it is used in the observation field of the 
photographic films, because there are only small inhomogeneities in the 
brightness of the light generating surface, it becomes easy to conduct a precise 
viewing procedure of the photograph, and because it is light weight and 
narrow in width, it becomes easy to be carried and transported. Even if it is 
installed over the already existing equipment, there are no deviations. 
Besides that, also, it is obvious that the devices used for lighting and displays 
where the procedures according to the present invention have been 
appropriately used, can be different types etc.. 



. - •••• o o r 

where the procedures according to the present invention have been 
appropriately used. It is a diagram in a disassembled state. 
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Figure 2 represents a sectional view diagram of the shown in Figure 1 device. 
Filure 3 represents a sectional view diagram of another practical example 
a cording to the present invention. And Figure 4 represents a three- 
di^nsioLl diagram of the fluorescent light lamp cover used according to 
the procedures of the present invention. 

Figure 5 represents a three-dimensional diagram of a modification of the 
example shown in Figure 4. 

Figure 6 represents a partially dissect projection type diagram of devkes 
used for lighting and displays where the procedures according to the previous 

technology. 

2 sheet shaped transparent material 

la flat surface 

lb prism surface 

2 diffusive plate 

3 light source 

4 reflective plate 

5 frame 

6,7 reflective plates 

8 opening 

9 cover 

Patent Assignee: Ito Hanajo (inventor) 
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